Previous literature has suggested high rates of HIV/STIs among Chinese FSWs. However, limited data were available regarding HIV-related risks among Vietnamese FSWs -a rapidly increasing, vulnerable population in southwest China. The current study examined the demographic and behavioral factors associated with the infection rates of HIV, syphilis, and Hepatitis C (HCV) among Vietnamese FSWs in Guangxi, China. We conducted a secondary data analysis of a cumulative sample of 1026 Vietnamese FSWs (aged 14-66) recruited over five years (2010)(2011)(2012)(2013)(2014) from 35 National Sentinel Surveillance sites in Guangxi. Analyses included Fisher's exact chisquare test, t-test, and binary logistic regression. The overall prevalence of HIV, syphilis, and HCV infections among the cross-border women were 3.2%, 6.9%, and 2.6%, respectively. Multivariate analysis showed that greater lengths of sex work and low paying work venues were significant risk factors for HIV infection; for syphilis infection, older age, drug use experience, and forgoing condom use were significant risk factors; for HCV infection, drug use experience was the only significant risk factor. Our findings suggest that elevated HIV-related risks among the Vietnamese FSWs are closely related to their financial disadvantages and that drug use is a prominent risk factor for cross-border women in the sex trade. Furthermore, culturally tailored and linguistically accessible HIV prevention and intervention initiatives that target cross-border FSWs, with a close international collaboration between China and Vietnam, are urgently needed.
China's HIV epidemic has expanded over the past two decades (Xu et al., 2014) . In particular, heterosexual transmission has become the primary mode of HIV transmissions (UNAIDS & MoH, 2012) . Thus, the major task of controlling the HIV epidemic in China has become preventing further spread of HIV through sexual transmission.
Many researchers have identified FSWs as one of the most at-risk groups for HIV/STIs in China (e.g., Chen et al., 2012; Yu, 2013) . However, researchers noticed a relatively stable and low-reported seroprevalence among FSWs, contrasting the rapid rise in the overall rate of heterosexual transmission (UNAIDS & MoH, 2012) . Therefore, it is important to identify subgroups of FSWs who are at particularly higher risk of HIV (Zhou et al., 2013) . The current study examined a rapidly increasing, unique subgroup of Vietnamese FSWs in Guangxi, the province ranked second among China's 31 provinces in HIV seropositive cases (Guangxi CDC, 2011) .
According to numerous media reports (e.g., Ghosh, 2014) , many impoverished Vietnamese women cross the border into China to become paid brides or find work in the sex industry. Furthermore, 78.9% of all reported Vietnamese HIV cases were found in people between 20 and 39 years old; especially, high infection rates were seen in border areas (UNAIDS, 2008) . Vietnamese National HIV serosurveillance data indicate a steady increase in the prevalence of HIV, particularly among FSWs (0.6% in 1994 FSWs (0.6% in to 6.6% in 2002 (Thuong, Nhung, Nghia, Tram, & O'Farrell, 2005) .
Although the number of Vietnamese FSWs in China is increasing over time, there is limited information available regarding these women as well as the demographic and behavioral factors that are associated with their HIV-related risks. Zhang et al. (2015) examined the longitudinal epidemiological trends of HIV, syphilis, and HCV among Vietnamese FSWs who participated in the National Sentinel Surveillance (NSS) Survey in Guangxi, China from 2010 through 2014. However, the limitations with the longitudinal data included both the variation of sample sizes over time and relatively small samples in earlier years. The current report reanalyzed the data using a cumulative sample (n = 1026) over five years, with an increased statistical power, to examine the demographic and behavioral correlates of HIV, syphilis, and HCV.
Methods

NSS sites
In response to the HIV epidemic, the Chinese Government launched the HIV NSS program in 2004 (Zhou et al., 2013) , including designated sites for FSWs across the nation. For Vietnamese women who were recruited from various NSS sites in Guangxi, local CDC workers conducted surveys (in either Vietnamese or via interpreter) and HIV/syphilis/ HCV tests. The number of Vietnamese FSWs in Guangxi NSS data was 49 in 2010, 110 in 2011, 166 in 2012, 343 in 2013, and 358 in 2014 . The detailed descriptions of samples and recruitment methods are available elsewhere (Zhang et al., 2015) .
Measurements
Demographic background
Participants provided a range of demographic information including age, marital status, education, length of work in the current and previous locations, and work venue. Furthermore, the survey inquired about recent histories of both condom use and drug use.
HIV knowledge
HIV knowledge was assessed with eight questions regarding transmission routes, non-transmission routes, and preventive measures. The response for each question was coded as 1 if correct and 0 if incorrect. The composite score for the participant's HIV knowledge was calculated by summing correct answers to all eight questions (Cronbach α = .656).
HIV prevention services
Participants reported if they participated in any HIV prevention services, including free condom distribution, voluntary counseling/testing, methadone maintenance treatment, the needle exchange program, and peer education.
HIV, syphilis, and HCV infection and testing Participants reported if they had a history of STIs in the past year, and if so, what kind of STI. They also provided HIV testing history. Further, participants were tested for HIV, syphilis, and HCV antibodies.
Data analysis
We first employed the chi-square test (for categorical variables) and t-test (for continuous variables) to assess the Vietnamese FSWs' demographic profile, HIV knowledge, access to HIV prevention services, and drug-using and sexual behaviors by the testing results of HIV, syphilis, and HCV antibodies. Second, we used logistic regression (LR) models to examine the association of demographic and behavioral factors with HIV, syphilis, and HCV infections. Odd ratios (OR) and the 95% confidence intervals (95% CI) were used to depict the independent relationship between predictors and dependent variables. Table 1 summarizes rates of HIV, syphilis, and HCV infections by the demographic and behavioral profile among the sample. A total of 1026 participants were recruited over a five-year period (2010-2014); the mean age was 29 years (ranging from 14 to 66, SD = 9.3). Almost one half of the group (45.8%) was never married and 48.1% were currently married; a small portion was divorced, widowed (4.3%), or cohabited with their partners (1.9%). The majority completed either elementary school (37.2%) or middle school (41.4%). A total of 87.7% of the participants were involved in at least one of the HIV prevention services. Respondents scored 6.1 out of a maximum score of 8.0 for HIV knowledge. Reported condom use rates were high: 91.2% in the latest sex act and 74.4% reported every time use. Among drugusing FSWs (n = 32), 90.3% were injection drug users.
Results
Sample characteristics
HIV infection
Thirty-three (3.2%) of the participants tested positive for HIV. The factors associated with HIV infection were age, marital status, work venue, work duration in current location, and drug use experience (Table 1) . HIVinfected women were significantly older (M = 33.39, SD = 9.09) than those without HIV (M = 28.88, SD = 9.23), t(1024) = -2.76, p = .006.
Syphilis infection
Seventy-one (6.9%) of tested samples were positive for syphilis. The factors associated with syphilis infection were age, marital status, education level, work venues, duration of work in current location, condom use, drug use history, and HIV testing (Table 1) . Syphilisinfected women were significantly older (M = 37.34, 
HCV infection
Overall, 2.6% (n = 27) of respondents tested positive for HCV. The factors associated with HCV infection were age, marital status, drug use history, and HIV knowledge (Table 1) . HCV-infected women were significantly older (M = 33.74, SD = 7.85) than those without HCV (M = 28.90, SD = 9.27), t(1024) = -2.69, p = .007.
Multivariate analysis
The multivariate analysis confirmed the results of bivariate results regarding the higher risk for HIV, syphilis, and HCV infections among FSWs who were older, holding longer work durations, working in lower paying venues, forgoing condom use, or using drugs ( Table 2) . Length of sex work and work venue were significant predictors for HIV infection; FSWs in higher paying venues were less likely to get an HIV infection (OR = 0.35; 95% CI = 0.13, 0.96); FSWs with shorter work durations were less likely to be HIV positive (OR = 0.63; 95%CI = 0.42, 0.94). Older age, drug use history, and forgoing condoms were significant risk factors for syphilis infection; older FSWs were more likely to be syphilis positive (OR = 1.10; 95%CI = 1.06, 1.12); drug-using FSWs were much more likely to have a syphilis infection over non-users (OR = 7.51; 95%CI = 3.32, 16.95); frequent condomusing FSWs were less likely to be syphilis positive (OR = 0.42; 95%CI = 0.26, 0.67). The only significant predictor for HCV infection was drug use history; drug-using FSWs were far more likely to be HCV positive than non-users (OR = 58.51; 95%CI = 24.10, 142.10).
Discussion
This study confirmed high rates of HIV, syphilis, and HCV infections among Vietnamese FSWs. The infection rate of HIV (3.2%) among these cross-border women was much higher than the prevalence among Chinese FSWs (1.0%) (UNAIDS, 2013). The high rates of HIV and other STIs indicate the need for HIV intervention programs to control the spread of infection among these underserved cross-border populations. The result that age, length of sex work, and work venue were significant predictors of HIV infection and other STIs may point to the importance of the economic situation of FSWs. In our sample, of the 33 HIV-positive women, the majority (81.8%) was from lower paying venues. It is also likely that older FSWs are at greater risk due to less negotiating power in practicing safer sex. Our findings support the existing argument that the most significant risk behavior for HCV is drug use (Trustees of Dartmouth College, 2015). Although not found to be a significant predictor for HIV infection, drug use and condom use frequency were significant risk factors for syphilis infection, suggesting a close connection between drug use and unprotected sex. Thus, researchers and health professionals must pay more attention to drug use among these women in curtailing the region's HIV infections.
Further, several critical individual, social, or environmental factors may place the Vietnamese FSWs at especially high-risk for HIV/STIs. These women are typically impoverished, with a very limited education, facing a language barrier, and lacking protection under Chinese law -all of which may prevent them from effectively engaging in local HIV prevention programs (e.g., Lau & Wong, 2000) . Furthermore, these women are highly mobile, which may facilitate the spread of HIV/STIs between regions (Zhou et al., 2013) .
Three potential limitations should be noted in considering the findings of the current study. First, we used a cumulative sample over 5 years. While it was unlikely that the NSS survey had recruited the same women at the same sites (due to the known high mobility of this population), it was still possible that some women participated in NSS more than once, which would result in an overlap among the participants across years. Second, the analysis of cumulative data limited our ability to establish a causal relationship between HIV/STIs and risk/preventive factors. Third, current results regarding behavioral patterns are subject to self-report bias.
Despite these limitations, the current findings have some important implications for HIV prevention among Vietnamese FSWs in China. First, we call for culturally tailored and linguistically accessible intervention initiatives, which engage and empower these women to reduce their risk of HIV infection and other STIs. The high rates of HIV/STIs, despite the reported high rate of engagement in HIV prevention services (87.7%), indicate either the low efficacy of the services, or the complicated process of transferring knowledge toward behavioral change. Second, a close international collaboration between China and Vietnam is needed in the effort to design and implement effective HIV prevention programs targeting cross-border FSWs. Lastly, additional research is needed to understand the high prevalence of HIV/STIs and unique cultural and structural barriers for effective HIV/STIs control among this rapidly growing population in China.
